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(54) RARE EARTH SINTERED MAGNET 
MANUFACTURING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a magnet having 
reliable, high magnetic characteristics by adding a 
specified quantity of hydrocarbon lubricant to a coarse 
powder material and jet-mill pulverizing the material 
within inert air flow of specified oxygen concentration. 

SOLUTION: In a method of manufacturing rare earth 
sintered magnet comprising pulverizing coarse powdery 
material for R-Fe-B rare earth sintered magnet (where R 
is one or more rare earth elements including Y), 



pressing it a magnetic field, sintering and subjecting 
the material to heat treatment, after 0.01 to 0.10 wt.% 
hydrocarbon lubricant is added to the coarse powder 
material, the resultant material is pulverized in inert 
gas air flow of oxygen concentration of 0.005 vol.% or 
less using jet-mill. Next, the pulverized powder is 
placed within inert gas and recovered into any or two or 
more mixture oils from among mineral oil, synthetic oil 
and vegetable oil to be formed into slurry. Using the 
slurry, pressing in magnetic field is perform d. 
Subsequently, deoiling, sintering and heat treatment ar 
conducted. 
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tfr»»4W#Sft£<fc3t;:UfcR-F e -B*»±SfiS 

r - f e - b **±a«n*sfiS5ffl 0mm 
mm (RttY^tr^STcSo-p-s©— a*/ttt-a 

#bT0. 0 1-0. 1 Ow t %3)6itoK**iBSS4£* 
*DLfe», ftiRSftO. 0 0 5 voIXHTWg)tfl 
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[#fFfS*^36H] 

m$tm 1 ] R - F e - B »#±Sfifc H8HE fll <OIg» 

S(rEIB3|s|-a»«-**bT0. 0 1-0. 1 Ow t %<Dmti^ 
*^iB»9JSra£Unbfc». StSSO. 0 0 5 vol% 

[fS*3H 2 ] R - F e - B ^^iiMlSffl <0 jgCJft 

(RtiY*$tj*±a7c*©3-6<o— a*fctt-« 

3 »±«K»«5 <0 tc *5 ^ T . 

0 . 0 0 5 vol %^Tc0^t£te#X^4 J K:T 

^©a+^fcti— aK±©fi-&tt + t-lHliRb^7 'J 
^±Stc^R2 7. 0 — 31. 0%, BO. 5 — 2. 0 

$*»*s^o. 2o%ut, ^mmm&o. 1 

0%^Tt^D, ££>t;:NbO. 1 — 2. 0%, Al 
0. 02 — 2. 0%, CoO. 3 — 5. 0%, GaO. 

oi — o. 5%, cuo. oi — i. o%cd5-££>— a 
m^tm 3 ] ^riaiM^ffl^tc^ b t $ e \zmtt5Wt& £ 

^/^&tt»llfiHI©»Slflc* 0.0 1 - 0 . 1 0 w t %gs 
*nbfcC:££&a£T£ffi*JS 1 £&IS2 fcK«<ZM&± 

[0 0 0 1 ] 

^tt^TfccfcSfcb&R-F e - B ^flWbSfiMSa^ 
[0 0 0 2] 

[«£*coa«] R-Fe-B*#±afiSJB«5«, K» 
&JR£»#U »St;:&»bT»Snfc^>:Ju/ h*£ 

7hW, jRfflffl, JJPXbTSiSSn 



(2) 1 0 - 3 2 1 4 5 1 

2 

oi^l, ai»»fctt'rsa*&«frs. atamans 

H±*«^$i^ttt»&»S^x^ N5^t»»ffi^. 

(0H»a»£a»» b -t jS«» $ i± 

o x/ms*^¥^ati^a»W'$ns. a» 
70 <&ise^<D»<bWifTbs<, *»MJw»e»ns*±a 

[0 0 0 3] £<7>RaH£JRftT*#&£bT, 0flx.«» 
HHS 58-157924, ^rUPg 6 1 - 1 1 4 5 0 5, 
^^gra 1 - 3 0 3 7 1 O^lCjRStlTV^JcSK:. »± 
Stt»«5ffla*»£*«*«fc+ tCg« bTfi'&tt <h U 

»«*0»??»iRfi^*»0»»«-«fcSfi^«J*^a«» 

20 3Ett^ai»JH»0!)*»!«#fcHIB3&«**. SSKMAtf 
4$B80B6 0 - 9 1 6 0 1 Kte»±SttjB»5fflM»£* 

[0 0 0 4] K±<DHH£»*T5fc«>l;:, 5eiB#£H: 
^SSilTR- F e -B^t±SlHM*«t 

*T^x^ h^;H»»bfca»^fStt«X»H«+"C 

<7)^^U-*fflliT«8«+JES*bTfi6»ft:«:#, 

^zmkmyn-t^zmmi'tz mm^-e- 32246 

9, ^¥7 - 5 7 9 1 4) . :o*Sl:J:ot«»» 
ita^eSSIStcSSIliexS^istt^R-F e -B^# 

tlTR — F e — B **±«tt»«5<0<&#»*S<D** 
0*411;: <£«Ti*, K^«»«te<0*><z>£5ic5£ 
40 LTS^nsJ;5l:&ofc. 
[0 0 0 5] 

[«W**«j*b«t'5«!:"rSR)B] ±IB*^tcJ;0, ift<^ 
W-T S R - F e - B ^fl^SttilSttEioBit 
pJflE £ & o fc^\ 7^^: U4T^> J: o U #SE b T ^ 

5. -r^t)*. ^x^ h5;utcj:sat»»xe^*5^ i T 
af»©$WR*fi*a*fi<WAs/i*«ci»»a#:-c» 

a^^#s c<D#»tt^FJStt^ 
50 z*<D#mmm&Tffz>\zm*m&\zi3iO* i^m^mrr 
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1 0 - 3 2 1 4 5 1 



©»Htt. R-Fe-B»±iigraift^yx 
$*rR*a£0. 2 0%^ MMMO. 10% 



[0 0 0 6] 

[»IBS:»*-rsfc«6<0*a] *5SW#6tt, R-Fe 
K»LTK<t7k3i*H»»J£:0. 0 1-0. 1 Ow t %8s 

sn l fc es <«p £ b < $ e> k ffiift»*3 ^.xs/^tz nmm 

ttORWflc$ 0.0 1 - 0 . 1 0 w t %SSP * » 

SJBffiO. 0 0 5 v o 1 %OT^WMS t t , l:tyi 

<D^t±mstt&wPB<D mmjj& \z s ^ & © t * . 

[0 0 0 7] *52HHfcL R-F e-BSfr±«#M8 

«sfflo>ig»ai» (RttY^tr^aTnaKo^-feio— 
mmmmo. oosvo u^T^tt^gwi: 

co ffl 4 1 * fc « — ®& ± co * HI JK L X y U - 
T^±Stc^R2 7. 0-31. 0%, B0. 5-2. 

0%, $ws*aa*o. 2o^ar, tws*t^o. 

10%]^Tt^D, £6fCNb0. 1 — 2. 0%, Al 
0. 02 — 2. 0%, CoO. 3 — 5. 0%, GaO. 
01—0. 5%, CuO. 01 — 1. 0 %(Dvt>(D—m 
£fcfct— «BUh£:<&*rU MFe^b^^R-Fe- 

B**±^is»5*f#sc«h$«Fa<?i*rs»±a«iiis 



0. 0 1—0. lOwt^ijlDtSC^T*, — HCD^x 

vxy h5;U<D»lft«t»»tt&afflbTRft7k**a» 
£|J£0. lwt^^a^lTWAtfO. 11-0. 2 0w 
t % OjeHTfSttl b T feg^M CR-Fe-B Xft±K 

vo «Ma»5^aaTs«*ssaawa5*ro. io%j^ 

mo. 0 0 5 v o 1 %^TWM^X^at+l:Tyx 

bsjim&te't ^n\zm.<±mfmm7n 

•fe ^ <fc 0 Uifi ^ tifc R - F e - B m»±a«!iBK5 tc 
;&t>TteaaHW*T^RS»££j£LT0. 2 0% 

[0 0 0 8] #55W0)R- F e -BM±S^ISH 
fiSRaft 0 . 0 0 5 v o 1 %I^TOT?St^Xli*i: 

Vi^»Sia«C»lBLTilSV^«^tt*#Sfc*t#± 
a7£*R©-&#a«2 7. 0-3 1. 0%#W£b<, 
2 8. 0 — 3 1. 0 Dff£b<, 2 8. 5 — 3 

0. 5%$miZft$Lls\,K RCD^£M^2 7. 0 %*SS 
Tte««*®»^a*»*T»!K 3 1. 0%cfc0*^» 

J0 li. BOD-g-WS^O. 5 — 2. 0%#Wi:b<, 0. 9 
-1. 5 9#£b< , 0. 9 5-1. 2%^iC 

»£bl*. B 0. 5%*^-r««m^cD{g;T 

0, 2. 0XJ;9t>^«^cte»e«3Kffi 

a$£Co, Al, Nb, Ga, C u C0tc^(7) 5 "& co^Aj: 

a«» CottO. 3 — 5. 0% (Jf^KtiO. 5 — 
5. 0%) , AlliO. 02-2. 0% »^U<« 
0. 02 — 0. 3%) , GaUO. 01—0. 5% (flp 
40 *U<tt0. 02 — 0. 2%) , CufJO. 01 — 1. 
0% (ff^KHO. 0 2-0. 2%) ^liutM 

84««T*5R-F e -B*#±SSI««5#*f&T 

[0 0 0 9] *«Wttffi*©<t^/cCj«»tt<OBkS*iSH 
rt<7)M»{**^#«(3/h$<ttlAT^xy 
50 ^t$aWi:Ufct>ra*3&^, Kffc***a»»J* 
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tc , k i tTK * » jg m m l m&m & «t * & « mmm 
^sp i < ^ — & as«j #s s ff -9 tb \z at»* tt <£> t> a* 

SSb^. Kft7K**iH»JW©»jn*tto. o 1-0.1 

w»J86*^+»-rjs:<, asanas 
<fco«v>. &tc. ^t***a»»Jo. o i-o. i o 
-o.io %^mm-r^z.t\z^D, ttm 

$*rK*** o . io %jKTicm*s*r a £ £^gfit<h& 

[ooio] mitTkm&mmm. ^tz^it^m^mm 
2ntzmmm.m*&mm&o . oosvoi %&tf+ » 

£L<te0. 0 0 2 v o 1 %t(T©^ffiM7 (^f, 
tt#X + <Z>RK«ffij&*0. 0 0 5 vol%^SAI)iy 
#i:b<fc^. »S5»K0. 0 0 5 vo 

ire jst^wfia^sttiiis^ss^-c^xies: 



(4) 4SBH¥ 1 0 - 3 2 1 4 5 1 

6 

mmwEv>ttmm& 3 £ o . 1 o %^t^t^ - <t^pj 
« ^ n e> 4 1 tc igiR b ^ u - £ u 

COKiftXStt, 0U;*.««rB8¥ 6-322469, f$H¥ 

8 - 8 8 1 3 4 KIBSSttS.fc'StC, 

ffite#* swfE* k *s nTSnssMiS'f s - 1 k <t o xrrt> 
tH-^xfT? loo — soo^xi o#- lKpra^sn 

[0011] 

[0 0 12] (HJfiMD Nd22. 5%, Pr6. 0 
20 %s Dyl. 5%, B 1 . 0%, NbO. 7%, Ga 
0. 1%, SffiF e«t 0?5:S*±a«e^***8ft]* 

5 0 0 /zm7>^-©ft»$Hfc. -(7)ffl^>2 0 0 kg 

0 0 1 v o 1 %OS5R^/X«SE+Tf^x^ h5^ai»» 
^frVi, 3 0#»K¥^&g£W£L, 5. 0//m^S 

*fi<05Fl§flltt 0 . 19 5%) ^rffiV^T, Ar^Xgl 
50 a+TBf3£©S*tt««*S*ffl V^TBlSntt* 1 3 k O 

4X 1 0" 4 t o r r^S^tl 0 8 0'CX2BSIH 

9 o ox:x2mm<Dmmmt. s s ox:x lmmomm 

40 -T. * 1 J: 0 , Hffi^J 1 (C*3l^Tttft*fi)&* llgt# 
#tc^3tt<, ^ feia^iti 1 3 5 k gT^ 0 y x 7 

e-B*»±fflSIIJISa5O$W»*fitt0. 2 0 0 %, 
$WK*a«0. 0 4 4%«i:Hfnfe{i:<, 2 0 c CTi|iJ 
£Lfc8a«ftt«Br=13. 6kG, iHc = 15. 

8 k O e «i:i/^ilWilT'^§o 
[0 0 13] 

»1] 
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(5) ftm^ 1 0 - 3 2 1 4 5 1 



7 8 





(*) 


(kg) 


(wt%) 


(wt%) 


Br 
(kG) 


iHc 
(kOe) 


mmm i 


11 


135 


0.200 


0.044 


13.6 


15.8 




5 


>200 


0.185 


0.048 


13.6 


15.7 






>200 


0.180 


0.098 


13.7 


15,0 






>200 


0.170 


0.087 


13.8 


15.1 


IfcRW 1 


42 


19 


0.430 


0.032 


13.4 


12.3 




33 


36 


0.175 


0.062 


13.6 


15.5 




~o 


>200 


0.190 


0.15 


13.5 


13.8 


vtmm4 


—0 


>200 


0.190 


0.14 


13.5 


13.9 



[0014] mmm 2 > wmm 1 <nm%w&<nw®\z 70 

/^77/f> , 77i7X0. 0 1%, 7r7U>SS^0. 

[0015] (HM^tJ 3 ) 1 <0ft»»»©aj»J' 20 

/^77>f>7'^70. 08%. Xf7U>iM0. 
0 2 5S**SnbTVffifi'&a»CTfi-&U, M£Ma*#£b 

[0016] (iHM#J 4 ) 1 <Bffif&#»<Z>fi8H;: 

A77>f>77^X0. 15%, y^TU >RM4B0. 

0 2 K£*2nibTVSE^«fcT»&U b 
fco ^©M»a»$8*«S0. 0 0 0 1 v o 1 %*i® 

JI/PA-30, fcB3t»g§J> tJClIiRbT^^'J -ftb 
fc. BfS©a*tt««^ffl«w*5ViTBlftl«IH 3 

kOe, f$^JE 1 . 0h>/cm J <0JGK?»ftftTTllftK 

#:£3. 0 x l 0" 2 t o r r ©StffijlF+T? 2 OOtxi 

RFiHapsift-rsKttjaa^iebitfg, 3i€Tia^T4. ox 

10-Mor rOftftTTl 5 XZ/ftCD&MM&X 1 0 
8 0t^t#iL» 1 0 8 Otx 2H#IHfi&Bbfc. 
tlfcSfctefrKA r #Xf?H^+T% 9 0 0tx2W 
<fc, 5 5 0txi^Ml<!:^L, EtRHIBffiW 

1 «tH«*CbT*±JS«aS«^S:», SSfcSSffiWl £ 

bTt»»ssr»«T5ffl»(Z)tti»»a(r«"c<oafi 

Rfi*3<t^^rK*S€:ffffibfcjB*S:* 1 t'^f . 50 



Slit), WiI^<^oM^yx^ J^IK 

a^tt^r*bTv^ci<h^^ofco ££tc »en 

fc»±SI»tt85©$^rfi*ft*»«fbfci:Cl^. <aW 

asitto. o2-o. i 5 %rttr5>ffibT^o> £ti 

6c9p^C0f^#J& i t>O£ 1 Offlgl/uT 1 OmmX 1 0 
mmx l Qmm<D7ny9MftlzMJ:1&* SHlw^K 
J? 1 0 umcON i *7*£SHBb, *V>-e;in 
2MJE> 1 2 0*C, Sftl 0 0 %to*frtcttlfr*Bft 
tttt»&fTofc*^ 1 0 0 OB*WSriRiftbfcSHT^"r 

[0017] (Jt«« 1 ) HSS« 1 G>ffif»»»<Z>a«H:: 

0. 0 1 5 v o 1 %t.lstz&sM*M1&W 1 tWIWzlsT 
*&*S£ffflib&Sl&»£*l Ka^T. iUO, HS£ 

5^t»»^rt«c«t»»+^<o«»T?fiien»abTtrijt 

[0018] (tt«E« 2 ) ^ffi^J 1 <Dmbw&<Dm%\z 

Xf7U>SM0. 0 2 %**JjnbTVSiS^«^T 

«2 £H«fc:bTfT^ t±iMi5^i/: 0 $ <b 
tc. *ffi«l <?iH«^bT*»»**«dc"rs»tf^flRt» 

a^wtt. ^WRsa^-t^^rsRS^wflfibfciB* 

tC^-T. ^1 J:0, /177^>97^X0. 0 1 
%tXf7'J >*IE»0. 0 2 %£€r*&*j!rabj£!effi 

Ltt), >S^^I^0. 0 2 %^*QCO^COit^^J 

2 <ow»a©fi«fei^*iHist»»tt^&**^+»^ 
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[0019] (Jt«0J 3 ) Hffi^J 1 <DW®Wlk<OW®\~ 
0 2 %£*JmbTVSffi'&«KTig'&U B»a»i:L 

t&wtetezttiK&esnT^***, JifB§*os wetter 
*±aefins«5o$ws*a^ o . i5%^<, ih 

c#13. 3 kOe £^-5ftV>filT**>. 

[0020] (it«« 4 ) gess^y i ©at»»»«at»^ 

/t77-{>97^X0. 0U. Xf7>J>iIttO. 

»©«t&#ii(r«TG>aaM <H»#»a£^-r) , mm. 
wmm* ^*r»*a43<fc^^r«*as:ff«iii 



(6) 1 0 - 3 2 1 4 5 1 

^£*^tC&§£ttT^£#, CC0ttfe^J4 tattle* 

TjasK*a^iis<. iHc#tK jt^M^&^T 
K*a^jfi«i4<toiav^^:astt, ±e<Bttift*£: 

»#Lfc^fc#T*££ffl£;*n£. 
[0 0 2 1] 

*ao«t»«ca*»»"rsRj3isv^>?xry h^wst&ffWKi 

tis r — f e — b *#±s«is»5<B$ws*a£ 0 . 
wiE^«^ii««ajcfi^$-i±fc»±aa[5'&*afiica: 

-T Tift ^«a«ftt<OR-F e -B*»±«*&IB« 

T&So 
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